Lymphoedema is a serious problem in patients treated for malignant neoplasm. The removal of regional lymph nodeslymphadenectomy -is an inherent consequence of the surgical treatment of malignant neoplasm of breasts, genitals, prostate, skin cancer, salivary glands cancer and many others. The basic methods of conservative treatment of this chronic disease include complex methods of physiotherapy. The aim of this study is to present the rules of rehabilitation of patients treated for lymphoedema, which have been adopted by the team of the Department of Rehabilitation in the Holycross Cancer Centre in Kielce. This paper presents complex methods of physiotherapeutic management and discusses their availability and practical application in Polish health care institutions.
Introduction
Lymphoedema is a serious health, psychosocial and economic problem among patients treated for malignant tumours. The removal of regional lymph nodes -lymphadenectomy -is an integral part of the surgical treatment of malignant tumours of breasts, genitals, prostate, skin cancer, salivary glands cancer and many others. Their absence causes failure of the lymphatic system, which is characterised by difficult flow of lymph with its simultaneous accumulation in the subcutaneous tissue, the image of which is secondary lymphoedema [1] . The causes of this complication also include the used complementary therapy (radiotherapy), injuries and overload of limbs, previous inflammation and obesity [2, 3] . Untreated lymphoedema leads to intensification of its symptoms: an increase in limb volume, restrictions on the range of joint mobility, occurrence of their deformation and frequent inflammation, which results in deterioration of the functional status of patients. Because the disease is of a chronic nature, a non-invasive therapy system has been developed, which has a calming effect on its symptoms, but it requires good cooperation between the physiotherapist and the pa-tient, as well as the use of financial resources. It is noted that it is possible to maintain long-term effects of the treatment only in the group of patients following the methodological assumptions of the physiotherapeutic complex management [4, 5] .
Methods of physiotherapeutic management
The largest group of patients with lymphoedema undergoing physiotherapy procedures in the Department of Rehabilitation in the Hollycross Cancer Centre (HCC) are patients after radical treatment of breast cancer. The patients undergo the Complex Decongestive Therapy (CDT) (German: Komplexe Pysikalische Entstauungstherapie (KPE), also called in English: Decongestive Lymphatic Therapy (DLT)), which includes: manual lymphatic drainage (MLD), multi-layer bandaging (compression therapy) (Figure 1 ), decongestive gymnastics and skin care [6, 7] .
In phase I of the treatment (decongestive) the mentioned techniques are used daily for a period of time dependent on the degree of swelling advancement in order to cause a reduction of fluid and proteins in the intratissue space, which causes a significant reduction in the size of the swollen limb. In phase II (fixing-optimizing) the effect obtained earlier is sustained through the use of self-massage, decongestive gymnastics and compression therapy (Figure 2 ) in the form of elastic compression materials worn by the patient [6] .
Manual lymphatic drainage has a significant impact on the production of lymph, but it also increases lymphangio motor activity. This technique is based on Vodder's grips: constant circular, rotating, pumping and drawing motions performed in 1-second rhythms with 5-7 repetitions in a given area. The MLD should start with preparatory steps, involving preparation of the areas lying closer to the oedema fluid located in a distal segment (area of neck and trunk). Only after such preparation can performance of the techniques in the region of the limb take place -in the direction from the proximal to the distal part. The character of the grips cannot be based on strong stimuli because it causes contraction of the muscular layer on the lymphatic vessel wall. The MLD does not require lubricants, as they prevent formation of stretching stimuli and the phase of alternating, harmonious shift and relaxation [8] .
In compression therapy in phase I of CDT lowstretch bandages are used, which maintain the effects of the performed MLD, increase the efficiency of the muscular-articular pump, facilitate penetration of the tissue fluid to the initial lymph vessels, reduce the volume of the swollen limb, facilitate regeneration of fibrosis (application of agents with polyurethane foam, e.g. Mobiderm ® ) and reduce the risk of inflammation [9] [10] [11] . The patient, after application of multi-layered bandages, keeps them on them for 24 h and removes them before manual lymphatic drainage. In phase II of CDT, the selection of compression products is dependent on the severity of the oedema, the patient's tolerance or their lifestyle. During the application of compression in both the decongestive phase and the fixing-optimizing phase, the patient should perform movement exercises; the aim is to increase the effect of the compression therapy by reducing the volume of retained interstitial fluid, to increase the venous blood return and to improve the functioning of the lymphatic vessels [9, 10] . Properly selected sequences of contraction and relaxation of particular muscles also prevent the formation of muscular-articular contractures and delay the development of soft tissue fibrosis [9] . Decongestive exercises are performed in the drainage positions with the use of gravity. Strenuous and rapid movements and long-term isometric tension should not be used [10, 12] . The introduction of breathing exercises is beneficial because it causes an increase in fluctuations of negative pressure in the chest, which favours the return of venous blood to the heart and suction of lymph into the venous system [11, 12] . Nursing consists of putting care cream or lotion at pH 5.5 on the pre-washed and dried skin. Such a simple treatment protects the skin from excessive drying during compression therapy. This element of therapy cannot be omitted, especially in patients with high severity of oedema. Negligence of hygiene can lead to abrasions, ulcers and inflammation [9] .
The CDT method is considered to be the most effective conservative method of lymphoedema treatment [5, [13] [14] [15] (Figures 3, 4) .
In patients with greater progression of oedema in phase I of the CDT treatment, the following are additionally introduced before applying the bandages: a pneumatic massage, a whirlpool massage and a mechanical massage (vibratory) -a deep oscillation with the use of a Hivamat ® device and/or electrical stimulation of smooth muscles of the lymphatic system with a Limpha-Vision ® device [16] [17] [18] . A pneumatic massage, also called a broken pneumatic compression, is performed with the use of various devices equipped with multi-chamber sleeves and legs. The treatment consists of cyclical filling and emptying of chambers with air using a pump. When under pressure, the reduced hydrostatic pressure in the tissue is increased and the 'muscle pump' facilitating the outflow of excess liquid from the limb is supported. During the compression the reserve in the intercellular spaces for the outflowing fluid is initiated, allowing penetration of the lymph to collecting vessels. However, in the phase of decompression the vessels are filled, which contributes to better lymph transport.
Rhythmic compression changes support the outflow of venous blood without interfering with the inflow of arterial blood, on condition that the pressure in the sleeve or leg is maintained so that it does not exceed the diastolic blood pressure. Possible pressure amplitudes in each chamber are 20-140 mm Hg. These parameters are determined by the physiotherapist, depending on the degree of oedema. Oedema of a soft nature requires determination of the compression time three-times longer than the time of the break, i.e. 3 : 1 (45 : 15 s). However, in irreversible oedema the time is shorter, i.e. 1 : 1 (30 : 30 s). The time of all the sequences is 40-60 min. Settled and more progressed oedemas undergo treatment with a shorter time of compression and lower pressures in the chambers [10, 19] . In this group of patients, it is also recommended to use a pneumatic compression at home, which is connected with the purchase of a suitable device [20] .
The vibration generated by using a Hivamat ® is based on an intermittent electrostatic field. Movements of the therapist's hands or the device cause a pumping and vibrating action in the selected frequency range . This leads to stimulation of the natural peristalsis of the lymphatic system. A deep oscillation also causes a reduction in pain and tissue tension, thereby contributing to its relaxation.
In patients with secondary lymphatic oedema, a deep oscillation should always be performed in accordance with the methodical assumptions of manual lymphatic drainage. In the case of oedema with soft consistency, it is recommended to use doses of medi- um frequency, and in more progressed -irreversible and hard -low frequency [21, 22] . An electrostimulation treatment using low-frequency currents, produced by a Lympha-Vision ® device is a method of stimulating and regulating the lymphatic system. Stimulation of the autonomic nervous system leads to activation of lymphatic vessels, normalising the cyclical contractile and decontractile effects. Higher doses of the current stimulate skeletal muscles, so called 'muscle pump', which has an indirect impact on the growth of lymph and venous blood transport in the area of the swollen limbs and trunk [18] .
Before starting phase II of the treatment, patients are educated in the scope of prevention and self-therapy actions -self-massage, decongestive exercise, and the rules of wearing compression products. In our centre the antiedematous prophylaxis is already introduced in the early period of hospital treatment in patients of oncological and gynaecological surgery wards -1 day after lymphadenectomy surgery. For this purpose, instructions on conduct in different situations of life are provided. Special booklets helping patients with self-therapy and reminding them the principles of lymphoedema prevention have been developed [23] . In order to facilitate the classification of this complication and to assist in the proper selection of physiotherapy methods, standards of procedure for lymphatic oedema of the limbs have been developed (Table 1) . It is necessary to note that, prior to the introduction of the treatment, each patient's condition is assessed individually so that the therapy can give the most effective results.
The CDT is also used in another, less numerous group of patients with secondary lymphoedema of the lower limbs, treated due to complications after surgical and complementary procedures in the area of the pelvis -inguinal lymphadenectomy (Figures 5, 6) .
A new method used in physiotherapy of oedema is kinesiology taping (KT), the aim of which is to extend the effects of the therapy after its completion. In the concept, a kind of tape with properties similar to the parameters of the human skin is used [15] .
The KT philosophy is based on allowing free movement through restoration of normal fluid perfusion, lymph flow activation, activation of the analgesic system and regulation of muscle tone, and correction of abnormal positions of joint structures. The mecha- nism of the tape action relies on gentle stimulation of the epidermis layers, which affects the occurrence of changes in the fascia area [24] . Lymphatic applications cause gentle pulling of the skin, increasing the space between the dermis and fascia. This technique causes reduction in stasis and lymphoedema, and thus improves the microcirculation of lymph [25, 26] .
Applications should be used on dry, degreased skin, free of excessive hair growth, with activation of glue by vigorous rubbing.
The essence of lymphatic applications is the connection of a lymphatic oedema area with the nearest, functioning lymph nodes -from the proximal to the distal parts. It should be adhered to stretched skin, without stretching the plaster, so as to obtain some free space under it. The best form of KT in lymphoedema is the 'Fork" technique, in which a tape 5 cm wide is divided into four equal strips. At the length of 5 cm, the uncut part is the base, which is also the beginning of the application. The base is attached in the location of the regional lymph nodes or along lymphatic vessels in the direction compatible with the flow of lymph [27] [28] [29] . In the absence of the possibility to stretch the skin, application of separate strips stuck with slight (15-25%) stretch can be used [30] . The use of kinesio taping for lymphoedema physiotherapy ( Figure 7 ) efficiently supports healing processes and contributes to the improvement in the patient's condition, being a perfect complement to the complex antioedema treatment [26] .
Discussion
In the available literature, the greatest controversy is associated with the use of manual lymphatic drainage. Földi believes that the discussion on the problem of the damaging impact of the massage on lymphatic vessels has existed for more than 60 years and is still not fully resolved. According to the author, in the majority of patients lymphatic massages bring minimal improvement, but they do not cause worsening of the patients' clinical status [31] .
On the other hand, the suspicion that MLD can facilitate the spread of cancer cells has not been con- Figure 5 . Lower right limb before starting treatment of phase I of CDT Figure 6 . View of the lower limb after 3 months of CDT treatment Figure 7 . Kinesiology Taping -lymphatic applications 'fork' in the area of the trunk and upper limb in a patient after left-hand mastectomy firmed in practice. Studies suggest a beneficial effect of manual lymphatic drainage on the possibility of presenting the tumour cells to natural immune cells present in the lymph. This creates conditions for destruction of potentially existing metastatic focuses [13, 32] .
Our team conducted research evaluating the effectiveness of this method [5, 33] . In the study carried out in the years 1998-2005, 50 (100%) women after mastectomy with lymphoedema of the upper limb, subjected to the CDT method, were assessed in two phases of treatment: I -after 2-4 weeks and II -after 4-6 months. Application of CDT caused a reduction in progression of lymphoedema both after 2-4 weeks of the physiotherapeutic procedure and in the later study, a statistically significant and stable reduction of oedema was found in all the measurement points on the limb. Thus, the impact of the CDT method resulted in a reduction of disparities between the upper limb on the operated side of the breast, and the opposite limb. It has been proven that it brings a permanent reduction in the size of oedema. Obtaining beneficial effects allowed the patients to achieve better performance of the upper limb. A statistical analysis of the results identified a significant difference between the measurements carried out before and after the treatment [5] .
Grądalski [34] suggested disseminating in Poland a method of complex physiotherapy -CDT involving the application of a manual lymphatic massage, a pneumatic massage, bandaging limbs, physical exercise, skin care and elevation of the limb. He performed lymphoedema treatment in 23 women after mastectomy, in two stages. The first, a 2-week stage, was associated with educating patients and their families, and implementing a complex physiotherapy. In this stage, apart from four elements obligatory in CDT, the author additionally introduced a pneumatic massage. The second stage was carried out at home and it involved systematic performance of nursing recommendations, wearing an elastic sleeve and doing previously learnt exercises [34] .
Despite the patients' access to professional information on prevention of lymphoedema, which is usually provided by physiotherapists, not all the patients apply these recommendations. Dziura and Grądalski [35] conducted research to determine the degree of knowledge of oedema prevention principles and the frequency of following the recommendations received by patients after mastectomy. The authors found that patients, despite their awareness of the risks and factors triggering lymphoedema, did not apply the principles of anti-oedematous conduct [35] .
On the basis of long-standing observation of patients behaviour in the Holycross Cancer Centre, treated for lymphatic oedema, it can be stated that their reactions to the suggested method of therapy do not always comply with its assumptions. The proof of this thesis are the patients who are reluctant to comply with the recommendations obligatory in phase II of the CDT method -wearing compression products. Patients often do not accept the suggestions that they should purchase, non-reimbursed by the National Health Fund, sleeves or compression stockings, despite the awareness of their therapeutic significance. Compression products after about 6 months of systematic use are destroyed and need to be replaced with new ones. Thanks to these products the state of the oedema undergoes further stabilisation [33, 36] . Frequently, patients resign from purchasing such items because of their lack of financial means. The physiotherapeutic team's motivation is certainly an important factor in achieving satisfactory treatment effects later -after the completion of the phase I of CDT. Another opinion is presented by the patients who are embarrassed to wear elastic sleeves, or think that they do not allow them adequate comfort in everyday activities (Activities of Daily Living -ADL). For this group of patients an effective way to sustain the effects of the therapy is the use of kinesiology taping and repetition of phase I of the CDT during the period of oedema worsening [2, 6, 13] .
The Department of Rehabilitation conducted the assessment of the impact of kinesio taping application on lymphoedema of the upper limb in women after mastectomy. The study confirmed a beneficial effect of KT on the condition of lymphoedema [26] .
Tsai et al. [37] confirmed the lack of statistically significant differences in the effectiveness of reducing oedema in the first group with the use of the CDT method and in the group using CDT plus the replacement of bandages with kinesio taping. They concluded that the KT tape can replace compression therapy with the use of multilayer bandages, and both methods are effective in lymphoedema treatment.
Schwenzer and Kumbrink from the Clinic in Dortmund were inspired to perform KT techniques after manual lymphatic drainage, because they believe that the use of lymphatic application has (quote): '...a positive effect on the lymphatic system'. Moreover, in the opinion of the patients of Dortmund Clinical Hospital, 'elastic tapes' are a pleasant part of the therapy and are more comfortable to wear than compression sleeves [38] . A similar opinion is shared by patients treated in the HCC who do not accept wearing compression products and consider this method to be more comfortable.
In Poland, the list of medical services reimbursed by the National Health Fund (NHF) does not include the procedure known as 'Oedema treatment' [2] . Many centres do not perform these procedures under the contract with the NHF, and those who have decided to introduce them offer patients a limited scope of treatment or demand partial payment for the performed procedures (mostly the cost of buying a set of bandages). Physiotherapy procedures in ambulatory conditions that are refunded by the National Health Fund include only: lymphatic therapeutic massage, lymphatic mechanical therapeutic massage (pneumatic), kinesio therapy and mechanical massage (with instruments, e.g. vibratory). The methodology of CDT consists of four inseparable elements, and omitting one of them (compression therapy) will not provide good effects of treatment. In spite of these difficulties, the Holycross Cancer Centre introduced in 1998 the CDT method, providing a group of lymphoedema patients with care.
Currently, the treatment is carried out within the operation of the Department of Day Rehabilitation, as well as in an ambulatory setting.
Another centre implementing a complex program of physical therapy for this group of patients in sanatorium conditions is the Resort Enterprise 'Ustroń' SA, where in 2011 the Ward of Lymphoedema Treatment was created [39] . Moreover, in some larger oncology centres such services are available to patients. However, smaller health care facilities lack any preservative treatment in this regard. Good documentation in numerous clinical research projects on the rules of reaction and the possibility of achieving results of CDT demonstrate the need for its common implementation in the health care system in Poland. Bodies financing and supervising the health care department should standardise the system of treating this chronic disease, prepare standards for prophylactic and therapeutic management, and specify the detailed rules for its financing. Development of such a program would facilitate physiotherapy specialists' work, and patients' access to free and effective treatment.
Conclusions
The advantage of complex physiotherapeutic management is the achievement of a satisfactory reduction in the size of lymphoedema. This process, however, requires great commitment from both physiotherapy specialists and patients. Continuation of the treatment by patients at home allows long-term results of the treatment to be maintained. Adoption of the standard programs of lymphoedema physiotherapeutic management reimbursed by the National Health Fund would contribute to their dissemination.
